Isolation and characterization of hemolymph antifreeze proteins from larvae of the longhorn beetle Rhagium inquisitor (L.).
We describe a simple and effective procedure to isolate antifreeze proteins (AFPs) from the hemolymph of larvae of the longhorn beetle Rhagium inquisitor, and present some characteristics of their structures. Several AFPs were isolated from the hemolymph of this species by heat and acid extraction followed by cation exchange. The hemolymph contains at least six AFPs ranging in size from 12.5 to 12.8 kDa. Of these, three were separated to purity by the ion exchange step, as indicated by mass spectrometry. The remaining three forms were further separated by size exclusion chromatography, but could not be isolated to purity. All AFPs in the hemolymph of this species appears to have isoelectric points above 8.00. The dominant form, RiAFP(H4), was purified by the ion exchange step. Its amino acid composition reveals a lower level of cysteine and a higher level of threonine, arginine, alanine and glycine than seen in other insect AFPs. Its trypsin fingerprint does not match that of any known protein. It interacts with ice both in the anionic and cationic state.